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[0010] 

[Embodiment of the Invention] An embodiment of the invention and 
its functions are described below with reference to FIG. 1 to FIG. 
3. 

[0011] FIG. 1 shows a flow chart for explaining the production 
according to the invention. In FIG. 1, SI is a step of forming 
a patterned monitor 6 through the use of a resist 5 . The patterned 
monitor 6 has the same composition as that of a product of a 
thin-film magnetic head. As shown in FIG. 2 and described later, 
the patterned monitor 6 having the same composition as that of 
the product is formed by exposing and developing the resist 5 in 
a large, visually obsearvable pattern. 

[0012] In step S2, ion milling is performed on the entire surface. 
Specifically, etching is started by ion milling on the entire 
surface of the wafer of FIG. 2 having undergone the step SI. In 
step S3, it is determined whether there has been a change in the 
color of the patterned monitor 6. Specifically, in the examples 
shown in FIG. 2 and FIG. 3, it is determined whether the color 
has changed from silver (the color of the MR layer) to black (the 
color of the substrate) . If YES, the step proceeds to S4. If NO, 
the step returns to S2 to repeat ion milling on the entire surface. 
[0013] In step S4, it is determined whether a predetermined time 
period has lapsed after the color change has been determined as 
YES in step S3. If YES, the ion milling is stopped in step S5 as 
it is assumed that the metal film (MR layer) has been completely 
removed during the predetermined time period. If NO, step S4 is 
repeated until the predetermined period lapses. 

[0014] In the above -de scribed manner, as shown in FIG. 2, the large, 
visually observable patterned monitor 6 having the same 
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composition as that of the product having a minute pattern is 
formed "tog^her with the product. Then, the ion milling is 
performed on the entire surface to etch the surface gradually. 
The ion milling is stopped when it is confirmed that the metal 
film (MR layer) has been completely removed, that is, when a 
predetermined time period has lapsed after the color of the 
patterned monitor changed to the same color as the substrate due 
to the removal of the metal film (MR layer) . In prior art, it has 
been impossible to visually check a change in the color of a product 
having a minute pattern. In contrast, the present invention is 
provided with the large, visually observable patterned monitor 
6 having the same composition as that of the product . Consequently, 
in performing ion milling on the entire surface, it is possible 
to check the change in the color of the patterned monitor 6 and 
to confirm a complete removal of the metal film (MR layer) for 
each wafer based on the lapse of a predetermined time period after 
the color change. This ensures that the ion milling amount will 
not vary from one wafer to another, thereby eliminating defects 
in characteristics of products. 

[0015] FIG. 2 illustrates a concrete example of the invention. 
As shown, the resist 5 is applied onto the wafer 3 and developed 
so that a number of products 4 each having a minute pattern are 
formed together with large, visually observable patterned 
monitors 6. The patterned monitors 6 have the same composition 
as that of the products 4 , and are provided at four positions around 
the product area in the wafer 3. Then, ion milling is started on 
the entire surface of the wafer 3 to gradually etch the patterned 
monitors 6 and the minute patterns of the products at the same 
time. After the color of the patterned monitors 6 has changed to 
the same color as the substrate, the ion milling is stopped when 
a complete removal is achieved, that is, a predetermined time 
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period has lapsed after the color change. It is thus possible to 
precisely control the ion milling amount by observing the patterned 
monitors 6 for each wafer 3, and to eliminate wafer-by-wafer 
variations in characteristics of the products. 

[0016] FIG. 3 is an explanatory view of the product of the 
invention. This shows an example of the product 4 of FIG. 2 
described above. FIG. 3(a) shows a state in which the MR layer 
has been formed by sputtering. FIG. 3(a-l) is a top view, and FIG. 
3 (a- 2) is a cross -sectional view tciken along A-B. The MR layer 
is ion- sputtered onto the entire surface. As seen from FIG. 3(a-2) , 
a bottom shield and a bottom insulating layer (AI2O3) are already 
formed by ion sputtering or the like before the MR layer is formed. 
[0017] FIG. 3(b) shows the state in which patterning has been 
performed. FIG. 3(b-l) is a top view, and FIG. 3(b-2) is a 
cross -sectional view taken along A-B. This shows a state in which 
a photoresist has been applied onto the entire surface of the MR 
layer of FIG. 3(a), and then exposed and developed in a fine pattern 
for removing the MR layer and a pattern for forming the large, 
visually observable patterned monitors 6 to thereby provide a fine 
pattern for forming the products as shown. (Although the patterned 
monitors 6 are not shown, they cure formed at the same time by the 
exposure and development . The patterned monitors 6 are formed to 
be much larger than the fine pattern and visually observable.) 
[0018] FIG. 3(c) shows a state in which ion milling has been 
performed. FIG. 3{c-l) is a top view, and FIG. 3(c-2) is a 
cross -sectional view taken along A-B. In the ion milling, ions 
are irradiated on the entire surface which has been patterned as 
shown in FIG . 3(b). The ion milling amount is 200 angstroms /minute . 
As the thickness of the MR layer is set to 500 angstroms in an 
experiment , it will be completely removed in about 2 . 5 minutes . 
The color of the large, visually observable patterned monitors 



3 




(not shown) will chcuige from silver to black. Silver is the color 
of the MR layer, whereas black is the color of the bottom shield, 
which can be viewed through the transparent bottom insulating layer. 
The ion milling is stopped when a predetermined time period has 
lapsed after the occurrence of the color change, that is, when 
a complete removal is achieved. During the ion milling, the wafer, 
on which a number of products having the minute pattern as shown 
are provided, is rotated while receiving the ion irradiation so 
that a uniform irradiation is attained. The change in the color 
of the large, visually observable patterned monitors 6 is observed 
visually or on a monitor by taking pictures with a color TV camera 
(or automatically detecting the color change). When a 
predetermined time period has lapsed after the occurrence of the 
color change from silver to black, which suggests that the MR layer 
has been completely removed, the ion milling is stopped. Here, 
the bottom insulating layer underlying the MR layer is typically 
made of AI2O3, and the ion milling eunount is 100 angstroms /minute , 
which is almost half that of the MR layer. Accordingly, the ion 
milling is performed slightly excessively so as to ensure a 
complete removal of the MR layer. 
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